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1
STEREOSCOPIC IMAGE DISPLAY DEVICE
AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0109835 filed in the
Korean Intellectual Property Office on Nov. 5, 2010, and
entitled “Stereoscopic Image Display Device and Driving
Method Thereof,” the entire contents of which are incorpo-
rated herein by reference.

BACKGROUND

1. Field

Embodiments relate to a stereoscopic image display device
and a driving method thereof.

2. Description of the Related Art

Flat panel displays that are capable of reducing weight and
volume, as compared to a cathode ray tube display device,
have been developed. The flat panel displays include, e.g., a
liquid crystal display LCD), a field emission display (FED), a
plasma display panel (PDP), an organic light emitting diode
(OLED) display, and the like. For example, the organic light
emitting diode display may display images by using organic
light emitting diodes (OLED) that may generate light of a
predetermined luminance corresponding to a data current
supplied from a pixel circuit.

The flat panel displays may be used to display a stereo-
scopic image, in which at least two images corresponding to
at least two different viewing points may be displayed during
one frame display period. For examples, stereoscopic image
display device may display a left-eye image and a right-eye
image.

The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

SUMMARY

Embodiments may be realized by providing a stereoscopic
image display device including a scan driver transmitting a
plurality of scan signals to a plurality of scan lines; a data
driver transmitting a plurality of data signals to a plurality of
data lines; a light emission control driver transmitting a plu-
rality of light emission control signals to a plurality of light
emission control lines; a display unit including a plurality of
pixels connected to a corresponding scan line of a plurality of
scan lines, a corresponding data line of a plurality of data
lines, and a corresponding light emission control line of a
plurality of light emission control lines, wherein the plurality
of pixels are transmitted the corresponding data signal when
the corresponding scan signal is transmitted; and a controller
controlling the scan driver, the data driver, and the light emis-
sion control driver and generating image data signals corre-
sponding to a left-eye image display period, aright-eye image
display period, and a black image display period during one
frame and supplying them to the data driver, wherein a black
image display period in which a black image according to the
black data signal is displayed and a shutter stabilization
period in which a left eye glass and a right eye glass of shutter
spectacles are opened/closed overlap each other between the
left-eye image display period and the right-eye image display
period.
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The image according to the left eye image data signal to
display the left-eye image or the right eye image data signal to
display the right-eye image may not be displayed in the shut-
ter stabilization period.

The shutter stabilization period may overlap a period in
which the light emitting of the display unit is off among the
black image display period and the left-eye image display
period or the right-eye image display period.

The shutter stabilization period may be a period in which
the opening/closing ofthe left eye glass and the right eye glass
of'the shutter spectacles are intersected, and an opening speed
of the shutter spectacles may be slower than a closing speed.

The period in which the light emitting of the display unit is
off may accord with a time according to the speed difference
that the left eye glass and the right eye glass of the shutter
spectacles are intersected with each other and are opened/
closed. However, this is only one embodiment, and the light
emitting off period of the display unit is not necessarily
accorded with the time according to the opening/closing
speed difference.

In an exemplary embodiment, the frequency of a plurality
of scan signals of the display unit transmitted during the
left-eye image display period and the right-eye image display
period may be higher than a sub-frame frequency of the
left-eye image display period or the right-eye image display
period.

The frequency of a plurality of scan signals of the display
unit transmitted during the left-eye image display period and
the right-eye image display period may be 1.25 times to 2
times the sub-frame frequency of the left-eye image display
period or the right-eye image display period. However, it is
not limited to the embodiment.

The black image display period may be started at a time
that the left-eye image display period and the right-eye image
display period are respectively finished.

Also, the light emission control driver may generate and
transmit a light emission control signal blocking the light
emitting of the corresponding pixel among the plurality of
pixels during the same time as the time according to the speed
difference that the left eye glass and the right eye glass of the
shutter spectacles are intersected and opened/closed among
the left-eye image display period or the right-eye image dis-
play period.

A duty ratio of the plurality of light emission control sig-
nals may be adjusted according to the shutter reaction speed
of the shutter spectacles.

The plurality of light emission control signals may be
transmitted as a gate on voltage level in synchronization with
the time that the opening/closing of the left eye glass and the
right eye glass of the shutter spectacles are intersected.

The scan driver may transmit a plurality of scan signals of
a higher frequency than the sub-frame frequency of the left-
eye image display period or the right-eye image display
period.

The frequency of a plurality of scan signals may be 1.25
times to 2 times the sub-frame frequency of the left-eye image
display period or the right-eye image display period.

A method for driving a stereoscopic image display device
according to an exemplary embodiment includes driving a
plurality of pixels with one frame including sub-frames of a
left-eye image display period, a right-eye image display
period, and a black image display period inserted between the
left-eye image display period and the right-eye image display
period. In detail, the driving method according to an exem-
plary embodiment includes generating a left eye image data
signal, a right eye image data signal, and a black image data
signal corresponding to the left-eye image display period, the
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right-eye image display period, and the black image display
period with a sequence of the sub-frame; light-emitting a
plurality of pixels according to the left eye image data signal;
displaying a black image with a plurality of pixels according
to the black image data signal; light-emitting a plurality of
pixels according to the right eye image data signal; and dis-
playing a black image with a plurality of pixels according to
the black image data signal, wherein each light emitting of the
plurality of pixels is off during an initial predetermined period
of the light-emitting according to the left eye image data
signal and the right eye image data signal.

A period including the predetermined period and the por-
tion of the black image display period before the predeter-
mined period may be a shutter stabilization period in which a
left eye glass and a right eye glass of shutter spectacles are
opened/closed.

An image according to the left eye image data signal to
display the left-eye image or the right eye image data signal to
display the right-eye image may not be displayed in the shut-
ter stabilization period. That is, the images according to the
left eye image data signal and the right eye image data signal
are not displayed together.

The shutter stabilization period may be a period in which
the opening/closing ofthe left eye glass and the right eye glass
of'the shutter spectacles are intersected, and an opening speed
of the shutter spectacles is slower than a closing speed.

The predetermined period may accord with a time accord-
ing to the speed difference that the left eye glass and the right
eye glass of the shutter spectacles are intersected to each other
and are opened/closed.

The scan speed for a plurality of pixels during the left-eye
image display period and right-eye image display period may
be faster than a sub-frame frequency of the left-eye image
display period or the right-eye image display period, however
it is not limited thereto, and the scan speed may be 1.25 times
to 2 times the sub-frame frequency of the lefi-eye image
display period or the right-eye image display period.

The plurality of pixels may not be light-emitted corre-
sponding to a light emission control signal controlling a
switching operation of a light emission control transistor
controlling the light emitting of an organic light emitting
diode (OLED) included in the plurality of pixels during the
predetermined period. The duty ratio of the light emission
control signal may be adjusted according to the shutter reac-
tion speed of the shutter spectacles, and the light emission
control signal may be transmitted as a gate on voltage level in
synchronization with the time that the opening/closing of the
left eye glass and the right eye glass of the shutter spectacles
are intersected.

According to an exemplary embodiment, in the display
device driving the stereoscopic image, the crosstalk gener-
ated by the mixture of the left-eye image and the right-eye
image is completely removed such that a clear 3D stereo-
scopic image may be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

Features will become apparent to those of ordinary skill in
the art by describing in detail exemplary embodiments with
reference to the attached drawings in which:

FIG. 1 illustrates a frame diagram and a driving waveform
of an exemplary driving method of a stereoscopic image
display device.

FIG. 2 illustrates a block diagram of a stereoscopic image
display device according to an exemplary embodiment.
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FIG. 3 illustrates a circuit diagram of a configuration of a
pixel circuit of the stereoscopic image display device of FIG.
2.

FIG. 4 illustrates a frame diagram and a driving waveform
of a driving method of a stereoscopic image display device
according to an exemplary embodiment.

FIG. 5 illustrates a view comparing a black image that is
displayed according to driving methods of respective stereo-
scopic image display devices of FIG. 1 and an exemplary
embodiment.

FIG. 6 illustrates a frame diagram and a driving waveform
showing a driving method of a stereoscopic image display
device according to an exemplary embodiment.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.

Further, in the exemplary embodiments, like reference
numerals designate like elements throughout the specifica-
tion representatively in a first exemplary embodiment, and
only elements other than those of the first exemplary embodi-
ment will be described for subsequent embodiments.

The drawings and description are to be regarded as illus-
trative in nature and not restrictive. Like reference numerals
designate like elements throughout the specification.

Throughout this specification and the claims that follow,
when it is described that an element is “coupled” to another
element, the element may be “directly coupled” to the other
element or “electrically coupled” to the other element
through a third element. In addition, unless explicitly
described to the contrary, the word “comprise’” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

FIG. 1is a frame diagram and a driving waveform showing
a driving method of a stereoscopic image display device.
Particularly, a realization method of a 3D stereoscopic image
that is realized during one frame in a stereoscopic image
display device according to a field sequential driving method
is shown in FIG. 1.

Referring to FIG. 1, one frame may be driven at 60 Hz
among a 3D driving method, and each sub-frame may be
driven at 240 Hz. That is, when 3D-driving a display panel of
a sequential driving method, one frame is divided into a
left-eye image period and a right-eye image period that are
respectively divided into a corresponding image display
period and a black image display period as two sub-frames.
For example, the left-eye image period includes a left-eye
image display period LI in which the left-eye image is dis-
played and a black image display period LB in which the
black image is displayed. The right-eye image period
includes a right-eye image display period RI in which the
right-eye image is displayed and a black image display period
RB in which the black image is displayed.

According to the embodiment of F1G. 1, the left-eye image
display period LI, the black image display period LB, the
right-eye image display period RI, and the black image dis-
play period RB are driven at 240 Hz. However, this is only an
example, and is not limited to a driving frequency such that it
is possible to be driven with a low speed.
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In the 3D stereoscopic image system, to realize the 3D
stereoscopic image, stereoscopic image shutter spectacles
may be used to recognize the left-eye image and the right-eye
image corresponding to the display panel displaying the left-
eye image and the right-eye image.

For example, the shutter spectacles may open the left eye
corresponding to a shutter synchronization signal SS and
simultaneously close the right eye in the left-eye image
period. The shutter spectacles may open the right eye corre-
sponding to the shutter synchronization signal SS and simul-
taneously close the left eye in the right-eye image period.
Therefore, the left eye of the shutter spectacles may have an
opened/closed relationship with the right eye of the shutter
spectacles. Opened/closed relationship refers to the one, e.g.,
the left eye, being opened when the other, e.g., the right eye,
is being closed.

According to the above 3D stereoscopic image system, the
left-eye image may be displayed at the left-eye image display
period LI and the black image may be displayed at the black
image display period LB among the left-eye image period T1
in which the left eye is opened. The left-eye image and the
black image may be sequentially recognized by the opened
left eye of the shutter spectacles. The right-eye image may be
displayed at the right-eye image display period LI and the
black image may be displayed at the black image display
period RB among the right-eye image period T2 in which the
right eye is opened. The right-eye image and the black image
may be sequentially recognized by the opened right eye of the
shutter spectacles.

The left-eye image display period LI, the right-eye image
display period RI, and the black image display periods LB
and RB may be started by a vertical synchronization signal
VS. For example, the display panel of the stereoscopic image
display device may be scanned by a plurality of scan signals
sequentially activating a plurality of pixel lines of the display
panel corresponding to the vertical synchronization signal
VS.

A scan signal corresponding to a plurality of scan lines of
the display panel may be transmitted. A plurality of pixels
connected to the scan line that is transmitted with the scan
signal may be displayed with a predetermined grayscale cor-
responding to the left eye image data signal, the right eye
image data signal, or the black data signal.

According to the stereoscopic image display device shown
in FIG. 1, the left-eye image display period LI, the right-eye
image display period RI, and the black image display periods
LB and RB form one frame such that the stereoscopic image
display device is driven at 240 Hz to display a stereoscopic
image in one frame. In another stereoscopic image display
device similar to the device shown in FIG. 1, the left-eye
image display period LI and the right-eye image display
period RI may be driven with a low speed of about 120 Hz.

The black image may be displayed to be recognized after
the period in which the left-eye image or the right-eye image
is recognized, such that the left-eye image and the right-eye
image are displayed together at the time when the shutter
spectacles are opened to recognize the left-eye image and the
right-eye image, to thereby prevent the crosstalk. In a case of
the low speed of about 120 Hz, the lower display of the
left-eye image and the upper display of the right-eye image
may be performed at the same time such that the crosstalk
may be further serious even though the black image is
inserted between the left-eye image and the right-eye image
display period.

Like the exemplary embodiment of FIG. 1, the crosstalk in
which the left-eye image and the right-eye image are dis-
played together may still be generated at the time that the
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left-eye image period T1 in which the left eye of the shutter
spectacles is opened is finished and the right-eye image
period T2 in which the right eye of the shutter spectacles is
opened is started in the 3D driving method inserting the black
image.

That is, at the time that the left-eye image period T1 is
finished, although the sub-frame displaying the black image
is inserted between the sub-frame in which the left-eye image
is displayed and the sub-frame in which the right-eye image is
displayed, the lower portion of the left-eye image and the
upper portion of the right-eye image accord in time. Accord-
ingly, when considering the reaction speed of the shutter
spectacles, the right-eye image is recognized at the left eye
during the time that the spectacles shutter of the left-eye
showing the left-eye image is closed such that the crosstalk
may be recognized.

Embodiments may effectively improves the driving
method of the stereoscopic image display device to substan-
tially, e.g., completely, remove the crosstalk that may still be
generated while using the 3D driving method for improving
the crosstalk.

A driving method of a stereoscopic image display device
according to an exemplary embodiment will be described
with reference to FIG. 2 to FIG. 6.

FIG. 2 is a block diagram of a stereoscopic image display
device according to an exemplary embodiment.

Referring to FIG. 2, a display device according to an exem-
plary embodiment may include a display unit 10 having
therein a plurality of pixels PX. The pixels PX may be con-
nected to scan lines S1 to Sn, data lines DA1 to DAm, and
light emission control lines EM1 to EMn. The display device
may include a scan driver 20, e.g., for generating and supply-
ing a scan signal to the scan lines S1 to Sn. The display device
may include a data driver 30, e.g., for supplying an image data
signal according to a video signal input from the external to
the data lines DA1 to Dam. The display device may include a
light emission control driver 60, e.g., for generating and sup-
plying a light emission control signal to the light emission
control lines EM1 to EMn. The display device may also
include a controller 50 for controlling the scan driver 20, the
data driver 30, and the light emission control driver 60.

The controller 50 may generate a data driving control sig-
nal DCS, a scan driving control signal SCS, and a light emit-
ting driving control signal ECS corresponding to synchroni-
zation signals supplied from the external. The data driving
control signal DCS generated in the controller 50 may be
supplied to the data driver 30, the scan driving control signal
SCS may be supplied to the scan driver 20, and the light
emitting driving control signal ECS may be supplied to the
light emission control driver 60.

The controller 50 may convert a video signal IS into an
image data signal DATA and supply the image data signal
DATA to the data driver 30.

The stereoscopic image display device according to an
exemplary embodiment sequentially displays the left-eye
image and the right-eye image corresponding to the respec-
tive left and right eyes to display the stereoscopic image. To
respectively transmit the left-eye image and the right-eye
image to both eyes, an additional set of shutter spectacles may
be required.

For example, the viewer may wear the spectacles for the
image to be projected during the period in which the left-eye
image is displayed to only the left eye and for the image to be
projected during the period in which the right-eye image is
displayed to only the right eye.

For this stereoscopic image display device, the image data
signal DATA supplied from the controller 50 to the data driver
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30 may include a left eye image data signal and a right eye
image data signal. The left eye image data signal may be the
image data signal for the image to be transmitted to the left
eye of the user and may be recognized though a left eye glass
(aleft eye unit) of the shutter spectacles. The right eye image
data signal may be the image data signal for the image to be
transmitted to the right eye of the user and may be recognized
though a right eye glass (a right eye unit) of the shutter
spectacles.

The data driver 30 may supply a plurality of image data
signals to a plurality of data lines DA1 to DAm at the sub-
frame corresponding to the left-eye image display period and
the right-eye image display period among a plurality of sub-
frames included in one frame. The data driver 30 may supply
a plurality of left eye image data signals and a plurality of
right eye image data signals that are transmitted according to
the data driving control signal transmitted from the controller
50 to a plurality of data lines.

The controller 50 may generate and transmit the image data
signal as the black image data signal during a predetermined
period between the left-eye image display period and the
right-eye image display period. The predetermined period
may be a black image display period. The black image data
signal is the image data signal for light not to be emitted, that
is, the current is not supplied to the organic light emitting
diode (OLED).

The data driver 30 may transmit a plurality of black data
signals to a plurality of data lines according to the data driving
control signal DCS. The data driver 30 may transmit a plu-
rality of image data signals to a plurality of pixels 40 through
a plurality of data lines in synchronization with a time that a
scan signal has a gate on voltage corresponding to each sub-
frame. The gate on voltage means the level turning on the
switching transistor for the image data signal to be transmit-
ted to the gate electrode of the driving transistor transmitting
the driving current to the organic light emitting diode (OLED)
included in the pixel. This is described with reference to a
pixel structure of FIG. 3.

In the left-eye image display period, a plurality of left eye
image data signals may be transmitted through a plurality of
data lines, and in the right-eye image display period, a plu-
rality of right eye image data signals may be transmitted. A
plurality of black data signals may be transmitted in the black
image display period.

The scan driver 20 may supply the scan signal having the
gate on voltage to the corresponding scan line among a plu-
rality of scan lines S1 to Sn in synchronization with a starting
point of each sub-frame. A plurality of pixels 40 connected to
the scan line supplied with the scan signal having the gate on
voltage among a plurality of scan lines S1 to Sn may be
selected and activated. A plurality of pixels 40 selected by the
scan signal may receive one of the left eye image data signal,
the right eye image data signal, and the black data signal from
a plurality of data lines DA1 to DAm.

The frequency of the scan signal may be controlled by the
scan control signal SCS. The scan driver 20 may supply a
plurality of scan signals as a sub-frame unit according to the
scan control signal SCS, and may transmit a plurality of scan
signals to the corresponding to scan lines. For example, the
scan control signal SCS may include a vertical synchroniza-
tion signal (referring to FIG. 4) dividing a plurality of sub-
frames and a horizontal synchronization signal determining a
transmitting time of a plurality of scan signals.

The light emission control driver 60 may control the light
emitting of a plurality of pixels included in the display unit 10
according to the image data signal corresponding to the light
emitting driving control signal ECS transmitted from the
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controller 50. The light emission control driver 60 may gen-
erate and transmit the light emission control signal to the light
emission control lines EM1 to EMn connected to a plurality
of pixels corresponding to the light emission control driving
signal ECS. The driving of the pixels, e.g., the organic light
emitting diode (OLED) included in each pixel, may be con-
trolled corresponding to the driving timing of the light emis-
sion control signal. For example, if the light emission control
signal is applied to the plurality of pixels as the gate on
voltage level, the organic light emitting diode (OLED) may
emit light with the driving current according to the image data
signal to display the image. Ifthe light emission control signal
is applied as the gate off voltage level, the current supplied to
the organic light emitting diode (OLED) may be blocked such
that the organic light emitting diode (OLED) does not emit
light. The stereoscopic image display device may include the
light emission control driver according to the structure of the
pixel.

The first power source ELVDD and the second power
source ELVSS may supply two driving voltages to operate the
plurality of pixels 40. The two driving voltages may include
the first driving voltage of a high level supplied from the first
power source ELVDD and the second driving voltage of the
low level supplied from the second power source ELVSS.

Next, driving of a plurality of pixels of the stereoscopic
image display device will be described with reference to a
circuit diagram of FIG. 3 showing the configuration of the
pixel circuit of the stereoscopic image display device of FIG.
2.

FIG. 3 is a circuit diagram of a corresponding pixel 40
among a plurality of pixels included in the stereoscopic image
display device of FIG. 2.

Referring to FIG. 3, the pixel 40 may include a switching
transistor M1, a driving transistor M2, a light emission con-
trol transistor M3, a storage capacitor Cst, and an organic
light emitting diode OLED. FIG. 3 illustrates one exemplary
embodiment of the driving circuit of the pixel, however this
structure is not limited and the structure of the pixel circuit
disclosed in the art may be variously applied.

The pixel 40, according to the exemplary embodiment of
FIG. 3, may include a switching transistor M1 having a gate
connected to the corresponding scan line among the plurality
of scan lines, a source connected to the corresponding data
line among the plurality of data lines, and a drain connected to
anode connected to one terminal of the storage capacitor Cst
and a gate of the driving transistor M2.

The pixel 40 may include the driving transistor M2 having
the gate connected to the drain of the switching transistor M1,
a source connected to the first power source ELVDD, and a
drain connected to a source of the light emission control
transistor M3.

Further, the pixel 40 may include the light emission control
transistor M3 including a gate connected to a light emission
control line EM, a source connected to the drain of the driving
transistor M2, and the drain connected to an anode of the
organic light emitting diode OLED.

The storage capacitor Cst may include one terminal con-
nected to the node connected to the drain of the switching
transistor M1 and the gate of the driving transistor M2. The
storage capacitor Cst may include another terminal connected
to the source of the driving transistor M2, thereby maintain-
ing a voltage difference between the gate and the source of the
driving transistor M2 during a predetermined sub-frame
period in which the image is displayed.
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The anode of the organic light emitting diode (OLED) may
be connected to the drain of the light emission control tran-
sistor M3, and the cathode thereof may be connected to the
second power source ELVSS.

When the switching transistor M1 is turned on according to
the scan signal transmitted through the corresponding scan
line, the data signal transmitted through the turned-on switch-
ing transistor M1 may be transmitted to the gate of the driving
transistor M2. Accordingly, the voltage difference between
the gate and the source of the driving transistor M2 may be the
first driving voltage of the data signal and the first power
source ELVDD, and the driving current may flow in the
driving transistor M2 according to the corresponding voltage
difference.

The driving current may be transmitted to the organic light
emitting diode (OLED), and the organic light emitting diode
(OLED) may emit the light according to the transmitted driv-
ing current.

If the plurality of scan signals having the gate on voltage
level are supplied to the corresponding scan line of the plu-
rality of scan lines S1 to Sn, the plurality of switching tran-
sistors M1 connected to the corresponding scan lines may be
turned on. The plurality of data lines DA1 to DAm may
respectively receive one of the left eye data signal, the right
eye data signal, and the black data signal in synchronization
with the time when the scan signal having the gate on voltage
is supplied.

One image data signal of the left eye image data signal, the
right eye image data signal, and the black image data signal
transmitted to the plurality of data lines DA1 to Dam through
the turned-on plurality of switching transistors M1 may be
transmitted to the driving transistor M2 of the plurality of
pixels 40 such that each organic light emitting diode (OLED)
of' the plurality of pixels 40 executes the light emitting or the
non-light emitting during the corresponding sub-frame
period according to the transmitted image data signal.

Although one image data signal among the left eye image
data signal, the right eye image data signal, and the black data
signal may be transmitted, to supply the corresponding driv-
ing current to the organic light emitting diode (OLED) may
depend on the driving of the light emission control transistor
M3. That is, when the light emission control signal transmit-
ted through the light emission control line EM connected to
the light emission control transistor M3 is transmitted as the
gate on voltage level for being turned on, the organic light
emitting diode (OLED) may emit the light with the driving
current according to the corresponding image data signal,
thereby displaying the image. If the light emission control
signal is transmitted as the gate off voltage level such that the
light emission control transistor M3 is turned off, the organic
light emitting diode (OLED) may not emit the light with the
driving current according to the image data signal.

FIG. 4is a view showing a driving method of'a stereoscopic
image display device according to an exemplary embodiment
to substantially, e.g., completely, remove the crosstalk gen-
erated in the driving process of the stereoscopic image display
device of the FIG. 1. According to the exemplary embodiment
of FIG. 4, one frame of the stereoscopic image display device
may include four sub-frames, and the frame frequency may
be about 60 Hz.

The black image display period may be positioned between
the left-eye image display period and the right-eye image
display period. Accordingly, the left-eye image display
period and the right-eye image display period according to an
exemplary embodiment may be predetermined as a period
shorter than half of one frame period.
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The left-eye image period and the right-eye image period
according to an exemplary embodiment shown in FI1G. 4 may
respectively include a left-eye image display period LI and a
black image display period LB, and a right-eye image display
period RI and a black image display period RB.

One frame may include a sum period of the left-eye image
display period LI and the black image display period LB and
a sum period of the right-eye image display period RI and the
black image display period RB. The sub-frame frequency
may be about 240 Hz.

The driving period of the shutter spectacles may include a
left-eye image period, a right-eye image period, and shutter
stabilization periods P2 and P4.

The shutter stabilization periods P2 and P4 may overlap the
corresponding black image display periods LB and RB. The
driving frequency of the respective left-eye image period and
the right-eye image period including the shutter stabilization
periods may be about 120 Hz.

The stereoscopic image display device, e.g., according to
FIG. 4, may start the left-eye image display period LI, the
black image display period LB, the right-eye image display
period R, and the black image display period RB correspond-
ing to the vertical synchronization signal VS. These display
periods may form one frame according to the embodiment,
such that the frequency of the vertical synchronization signal
VS may be 240 Hz.

According to an exemplary embodiment, if a plurality of
scan signals are sequentially activating, a plurality of pixel
lines of the display panel corresponding to the vertical syn-
chronization signal VS may be transmitted to a plurality of
scan lines of the display panel of the stereoscopic image
display device. A plurality of pixels connected to the scan
lines may emit the light according to the transmitted image
data signals and may be displayed with the grayscale accord-
ing to the corresponding image data signal.

In an exemplary embodiment, the speed that a plurality of
scan signals transmitted corresponding to the vertical syn-
chronization signal VS are transmitted to the corresponding
scan lines may be increased. That is, the frequency of the
horizontal synchronization signal may be increased.

The increasing degree of the frequency of the horizontal
synchronization signal may be determined according to, e.g.,
the shutter stabilization periods P2 and P4. As the shutter
stabilization periods P2 and P4 are longer, the frequency of
the horizontal synchronization signal may be increased. That
is, the speed at which a plurality of scan signals are transmit-
ted to the corresponding to scan lines may be increased.

The shutter stabilization periods P2 and P4 may be
changed according to the performance of the shutter spec-
tacles such that they may be changed according to the setup of
the user. The user may input the shutter stabilization periods
P2 and P4 to the stereoscopic image display device, and the
stereoscopic image display device may determine the scan
signal transmission speed corresponding to the shutter stabi-
lization periods P2 and P4, that is, e.g., the horizontal syn-
chronization signal frequency.

Accordingly, the scan speed of the scan signal to supply the
left eye image data, the black image data, and the right eye
image data corresponding to the activated vertical synchro-
nization signal VS to each pixel of the display panel may be
equally increased. Therefore, the angle of the sub-frame in
which the left eye image data, the black image data, and the
right eye image data are transmitted and displayed to the
display panel may be increased more than the angle of the
sub-frame that is displayed in the driving method of FIG. 1
with reference to the horizontal direction.
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In an exemplary embodiment, the scan signal may be trans-
mitted in synchronization with the vertical synchronization
signal VS that is transmitted at the starting point of the left-
eye image display period LI, the black image display period
LB transmitted to the left eye, the right-eye image display
period RI, and the black image display period RB transmitted
to the right eye, and the transmission speed of the scan signal
may be the same. Here, the scan speed of the display panel
may be transmitted with the frequency higher than four times
the frequency of one frame. Preferably, the scan may be
performed with the high frequency of more than four times
and less than eight times one frame frequency.

In detail, in the exemplary embodiment of the FIG. 4, the
display panel may be scanned with the higher frequency than
about 240 Hz, e.g., with the frequency of about 300 Hz to
about 480 Hz.

Thus, as shown in FIG. 4, the left-eye image display period
indicated by a dotted line according to the conventional driv-
ing method may be changed into the left-eye image display
period LI indicated by the solid line. According to the driving
method of an exemplary embodiment, a temporal gap may be
formed between the left-eye image display period LI and the
right-eye image display period RI such that the right-eye
image may not be, e.g., may never be, recognized by the left
eye of the user during the time that the left-eye image is
transmitted to the left eye of the user. The temporal gap may
correspond to the shutter stabilization periods P2 and P4 in
FIG. 4. For example, the portion where the lower portion of
the left-eye image recognized by the left eye of the user and
the upper portion of the right-eye image recognized by the
right eye of the user overlap each other substantially disap-
pears because of the shutter stabilization period. As such the
crosstalk generated by the mixture of the left-eye image and
the right-eye image may be substantially, e.g., completely,
removed.

In the stereoscopic image display device, the shutter stabi-
lization period P2 of the shutter spectacles synchronized with
the time that the left-eye image display period LI is finished
and the shutter stabilization period P4 synchronized with the
time that the right-eye image display period RI is finished
may overlap the black image insertion period of the stereo-
scopic image display device. Accordingly, the right-eye
image may not be, e.g., is never, inserted in the left-eye period
P1 in which the left-eye image is displayed. As such, the
crosstalk may be minimized, reduced, and/or prevented.

According to an exemplary embodiment, the shutter syn-
chronization signal SS controlling the right/left opening/clos-
ing of the shutter spectacles may be transmitted as the high
level in the period P1 of the left-eye image period to open the
left eye unit shutter and simultaneously close the right eye
unit shutter. The shutter synchronization signal SS may be
transmitted as the low level in the period P3 of the right-eye
image period to open the right eye unit shutter and to simul-
taneously close the left eye unit shutter. The shutter synchro-
nization signal SS may be generated in the controller 50 and
may be transmitted to the shutter spectacles through a com-
munication unit communicating with the shutter spectacles;
however, it is not limited to the exemplary embodiment. The
shutter synchronization signal SS may correspond to a cycle
of the left-eye image period or the right-eye image period.

The shutter stabilization period P2 provided between the
period P1 of the left-eye image period in which the left eye is
opened and the period P3 of the right-eye image period in
which the right eye is opened may be the period in which the
left eye unit (or the left eye glass shutter) is closed and
simultaneously the right eye unit (or right eye glass shutter) is
opened. The image recognized by the left eye unit or the right
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eye unit of the opened shutter spectacles during this period
may be the black image such that the left-eye and right-eye
images are not mixed but may be substantially, e.g., com-
pletely, divided. Also, the right eye unit shutter may be closed
and simultaneously the left eye unit shutter may be opened in
the shutter stabilization period P4 provided between the
period P3 in which the right eye is opened and a period (not
shown) in which the left eye is opened.

The possibility that the left-eye image and the right-eye
image are displayed together may be substantially, e.g., com-
pletely, removed during the shutter stabilization periods P2
and P4.

In the image display device according embodiments, the
black image display period may be inserted between the
left-eye image display period LI and the right-eye image
display period RI such that the right and left images may be
divided. Simultaneously, the scan speed of the display panel
may be controlled while considering the reaction speed of the
right/left opening/closing of the shutter spectacles, and
thereby the overlapping of the right/left images that is gener-
ated in the liquid crystal on/off process of the shutter glass
may be minimized, reduced, and/or prevented.

The stabilization periods P2 and P4 of the shutter spec-
tacles is not limited. According to an exemplary embodiment,
the stabilizer periods P2 and P4 may be in a range of about 0.5
to about 2.5 ms.

The driving method of the stercoscopic image display
device according to the embodiment illustrated in FIG. 4, as
compared with the driving method of the stereoscopic image
display device illustrated in FIG. 1, may increase the scan
signal transmission speed that a plurality of scan signals may
be transmitted to the corresponding scan lines while consid-
ering the reaction speed of the shutter spectacles. Thus, the
shutter stabilization period of the shutter spectacles overlap-
ping the black image display period that is inserted between
the finishing point of the left-eye image display period and the
starting point of the right-eye image display period may be
provided such that the insertion amount of the black image is
reduced. Thereby, the luminance influence may be relatively
reduced when the left-eye image or the right-eye image is
displayed. A detailed comparison according thereto will be
described from a configuration of FIG. 5.

Referring to FIG. 5, a period in which a black image is
inserted during a time that an image according to an image
data signal is displayed under 3D driving according to FIG. 1
is compared with the exemplary embodiment, e.g., of FIG. 4,
that includes a shutter stabilization period. FIG. 5 (a) shows a
portion of a 3D driving process according to FIG. 1, and FIG.
5 (b) shows a portion of a 3D driving process according to an
exemplary embodiment.

A portion indicated by a dotted line in FIG. 5 indicates the
same sub-frames IM1 and IM2 that the left-eye image or the
right-eye image is displayed in a plurality of pixels according
to the sequential scan of while display panel. The portion
indicated by the dotted line is predetermined as the same
sub-frame period to compare FIG. 1 and exemplary embodi-
ments.

When the insertion amount of the black image that is
inserted in the previous sub-frame periods BL1 and BL2
during the sub-frame period IM1 and IM2 of the same image
display is shown, the insertion amount of the black image of
FIG. 5 (a) is remarkably larger than the insertion amount of
the black image of FIG. 5 (b) showing the 3D driving accord-
ing to an exemplary embodiment.

According to the 3D driving shown in FIG. 5 (a), when
displaying the left-eye image or the right-eye image, the loss
of the luminance is generated at about 50% by the black
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image that is inserted during the previous sub-frame. Also, if
the luminance loss according to the glass transmittance of the
shutter spectacles is considered, it may be confirmed that the
expression of grayscales according to the image data signal is
difficult.

In contrast, according to the 3D driving of an exemplary
embodiment shown in FIG. 5 (4), the black image displayed
in the previous sub-frame that is inserted during the same
image display period is relatively smaller. As such, the lumi-
nance emitted according to the image data signal is relatively
smaller. Accordingly, by the 3D driving according to an
exemplary embodiment, the loss of the luminance is small as
shown in FIG. 5 () such that the luminance for the image
display may be improved.

FIG. 6 is a frame diagram and a driving waveform showing
a driving method of a stereoscopic image display device
according to another exemplary embodiment.

Referring to FIG. 6, one frame may include a left-eye
image period in which the left-eye image is realized and a
right-eye image period in which the right-eye image is real-
ized.

The left-eye image period may be a period in which the left
eye shutter is opened in the shutter spectacles and the right-
eye image period may be a period in which the right eye
shutter is opened.

The left-eye image period may overlap a left-eye image
display period LI in which the left-eye image according to the
left eye image data signal is displayed and a black image
display period LB in which the black image is displayed in the
stereoscopic image display device. The right-eye image
period may overlap a right-eye image display period RI in
which the right-eye image according to the right eye image
data signal is displayed and a black image display period RB
in which the black image is displayed in the stereoscopic
image display device.

Accordingly, there is a period in which the opening/closing
of the left eye glass shutter and the right eye glass shutter is
intersected between the left-eye image period and the right-
eye image period, and it will be described later.

According to the exemplary embodiment of FIG. 6, a plu-
rality of scan signals that are transmitted to the plurality of
corresponding scan lines connected to a plurality of pixels of
the display panel may be transmitted, e.g., at a high speed,
during the sub-frame in which the image is displayed corre-
sponding to the vertical synchronization signal VS.

The starting point of the left-eye image display period LI,
the black image display period LB, the right-eye image dis-
play period R1, and the black image display period RB may be
synchronized with the vertical synchronization signal VS. A
plurality of scan signals transmitted to the corresponding scan
lines among the plurality of scan lines included in the display
panel may be transmitted at a high speed corresponding to the
vertical synchronization signal VS. That is, the frequency of
the horizontal synchronization signal may be increased.

The frequency of a plurality of scan signals may be a higher
frequency than four times the frequency of one frame driving.
For example, when one frame driving frequency is about 60
Hz, the driving frequency of the left-eye image display period
LI the black image display period LB, the right-eye image
display period RI, and the black image display period RB may
be about 240 Hz, and the plurality of scan signals may have a
frequency higher than 240 Hz. They may be transmitted to a
plurality of scan lines connected to a plurality of pixels of the
display panel at about 300 Hz to about 480 Hz.

On the other hand, two sub-frames in which the left-eye
image and the right-eye image are displayed may form one
frame, and in this case, the driving frequency of the sub-frame
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may be two times one frame driving frequency. That is, in the
above example, one sub-frame may be driven at 120 Hz such
that the image may be relatively displayed at a low speed. In
this case, the transmission speed of a plurality of scan signals
transmitted to a plurality of scan lines connected to a plurality
of pixels of the display panel, that is, the horizontal synchro-
nization signal frequency, has the higher speed than the sub-
frame driving frequency. Therefore, the left-eye image and
the right-eye image may be displayed such that the crosstalk
may not be generated.

When the stereoscopic image display device, according to
an exemplary embodiment, is the low speed in which two
sub-frames are driven, the vertical synchronization signal VS
may be transmitted with the on voltage level at the starting
point of the left-eye image period and the right-eye image
period to start the scan operation of the display panel.

According to the exemplary embodiment of FIG. 6, a plu-
rality of pixels of the display panel may be activated and
displayed according to the image data signal, e.g., by a plu-
rality of scan signals transmitted at the high speed such that it
may be prevented that the left-eye image and the right-eye
image are displayed together and arrive to both eyes. Thereby,
the crosstalk may not be generated.

In addition, in the exemplary embodiment of FIG. 6, an
emission duty may be controlled corresponding to the scan
driving of the high speed. Referring to FIG. 6, in the stereo-
scopic image display device, the emission duty may be con-
trolled for a delay period P20 to be further included between
the light emitting periods of the image display period light-
emitting according to the vertical synchronization signal VS
and the left eye image data signal or the right eye image data
signal.

The emission duty may be adjusted by controlling the
on/off driving of the light emission control signal according
to the shutter reaction speed of the shutter spectacles.

In the shutter spectacles in which the left eye unit and the
right eye unit are opened/closed corresponding to the shutter
synchronization signal SS, the shutter reaction speed of the
shutter spectacles may be various and the light emitting driv-
ing of the display panel may be controlled according to the
shutter reaction speed.

In the exemplary embodiment of FIG. 6, the shutter syn-
chronization signal SS may be transited from the low level to
the high level at the time t1 at which the left-eye image display
period L1 is finished, and may be transited from the high level
to the low level at the time at which the right-eye image
display period RI is finished.

The opening/closing of the left eye glass shutter LS or the
right eye glass shutter RS may be started in synchronization
with the transition time of the shutter synchronization signal
SS.

The left eye glass shutter LS may be changed from the high
level to the low level at the transition time t1 of the shutter
synchronization signal SS, and may be closed during the
period P10. On the other hand, the right eye glass shutter RS
may be changed from the low level to the high level at the
transition time t1 of the shutter synchronization signal SS,
and may be opened during the period P20 including the period
P10 and sustained to the time t3. The transition speed of the
right eye glass shutter RS, that is, the opening speed of the
right eye glass shutter RS, may be slower than the transition
speed of the left eye glass shutter LS, that is, the closing speed
of'the left eye glass shutter LS. The right eye unit of the shutter
spectacles may be opened during the periods P10 and P20.

Accordingly, the left eye unit of the shutter spectacles may
be closed relatively faster than the right eye unit and the right
eye unit of the shutter spectacles may be opened relatively



US 9,100,644 B2

15

slower than that. As such the delay period in which the light is
not emitted may be provided by the period P20 between the
time t2 at which the vertical synchronization signal VS is
transmitted to start the right-eye image display period RI and
the time t3 at which the light is emitted according to the right
eye image data signal and then the right-eye image is dis-
played. This delay period is predetermined as a predeter-
mined period, and is not limited. The delay period may be
determined in the range of about 0.5 to about 2.5 ms.

The delay period P20 may be predetermined as an initial
predetermined period in the period in which the left-eye
image or the right-eye image is displayed.

According to an exemplary embodiment, each organic
light emitting diode (OLED) of a plurality of pixels 10
included in the display unit 10 may not emit corresponding to
the light emission control signal having the gate off voltage
level during the delay period, and then may be light-emitted
with the driving current according to the left eye or the right
eye image data signal corresponding to the light emission
control signal having the gate on voltage level from the time
that the delay period P20 is finished.

The lower portion of the left-eye image and the upper
portion of the right-eye image may not be displayed together
in time and recognized together because of the delay period
P20. Accordingly, the left-eye image and the right-eye image
may be further completely divided, thereby minimizing,
reducing, and/or preventing the crosstalk.

In the case of the low speed 3D driving forming one frame
made of two sub-frames emitting the left-eye image and the
right-eye image, the emission duty of the light emission con-
trol signal may be adjusted during a predetermined period in
which the left eye glass shutter or the right eye glass shutter is
stabilized directly before the left-eye image or the right-eye
image is displayed, e.g., after the vertical synchronization
signal VS is transmitted as a non-light emitting period (an
emission off). Accordingly, the mixture of the left-eye image
and the right-eye image may be completely minimized,
reduced, and/or prevented. In the case of the exemplary
embodiment, the driving speed may be decreased such that a
display device of high quality improved with EMI, power
consumption, noise may be provided.

By way of summation and review, among the flat panel
displays, the organic light emitting diode display, which may
display images by using an organic light emitting diode
(OLED) that generates light by recombining electrons and
holes, has a fast response speed, is driven with low power
consumption, and has excellent emission efficiency, lumi-
nance, and viewing angle. A plurality of pixels emitting light
in the organic light emitting diode (OLED) display may
include the organic light emitting diode (OLED), and the
organic light emitting diode (OLED) may generate light of a
predetermined luminance corresponding to a data current
supplied from a pixel circuit.

Digital driving as one among various expression methods
of grayscales of the organic light emitting diode (OLED)
display, may control the time that the organic light emitting
diode (OLED) of the pixel is turned on. In the case of the
organic light emitting diode (OLED) display according to the
digital driving, one frame may be divided into a plurality of
sub-frames, and a light emitting period of each sub-frame
may be appropriately determined for grayscale display.
Among the plurality of sub-frames of one frame, the pixel
may emit light during a sub-frame selected according to a
video signal for the expression of grayscales.

To display a stereoscopic image, at least two images cor-
responding to at least two different viewing points may be
displayed during one frame display period. In general, a ste-
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reoscopic image display device may display a left-eye image
and a right-eye image corresponding to two eyes, that is, a left
eye and a right eye, in one frame period. The period of one
frame may be divided into a left-eye image period and a
right-eye image period. The period of one frame may include
a left-eye image display period displaying the left-eye image
in the left-eye image period and a right-eye image display
period displaying the right-eye image in the right-eye image
period.

According to a field sequential driving method, the display
panel may be sequentially scanned from an upper side to a
lower side such that crosstalk of a left-eye image and a right-
eye image may be generated. To reduce cross-talk, when the
left-eye image display period and the right-eye image display
period are finished, the left-eye image period and the right-
eye image period may include a black image display period
for displaying a black image over the entire organic light
emitting diode (OLED) display.

Notwithstanding, the crosstalk in which the left-eye image
and the right-eye image are displayed together may still be
present. Also, the luminance may be deteriorated by the black
image that is inserted to improve the crosstalk, as such the
expression of grayscales according to the original image data
signal may be difficult.

Accordingly, for the realization of the 3D stereoscopic
image, research for a clear stereoscopic image display device
with high image quality, and a driving method thereof, that is
capable of completely improving the crosstalk and simulta-
neously compensating the luminance that is deteriorated by
the insertion of the black image is needed.

Embodiments relate to a driving method for driving a ste-
reoscopic video signal for a clear 3D stereoscopic image to be
displayed with high image quality in a display device realiz-
ing a stereoscopic image through, e.g., a field sequential
driving method.

Embodiments may include a driving method of a stereo-
scopic image display device that is capable of substantially,
e.g., completely, removing the crosstalk and simultaneously
reducing the luminance loss in a display device using a field
sequential driving method. Also, in embodiments, luminance
loss that may be generated in the process of solving the
crosstalk may be compensated such that the stereoscopic
image of a clear and high quality may be provided.

Embodiments include a 3D stereoscopic image display
device that may realize clear 3D image quality by removing
the crosstalk of the left-eye image and the right-eye image and
maximally compensating luminance deterioration caused by
the insertion of the black image.

Embodiments are not limited to the above-mentioned
advantages, and therefore other advantages can be clearly
understood by those skilled in the art to which the embodi-
ments pertains from the above description.

While this invention has been described in connection with
what is presently considered to be practical exemplary
embodiments, it is to be understood that the invention is not
limited to the disclosed embodiments. But, on the contrary,
this invention is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of'the appended claims. Further, the materials of the compo-
nents described in the specification may be selectively sub-
stituted by various known materials by those skilled in the art.
In addition, some of the components described in the speci-
fication may be omitted without deterioration of performance
or added in order to improve the performance by those skilled
in the art. Moreover, the sequence of the steps of the method
described in the specification may be changed depending on
a process environment or equipment by those skilled in the
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art. Accordingly, the scope of the present invention should be
determined not by the above-mentioned exemplary embodi-
ments, but by the appended claims and the equivalents
thereto.

What is claimed is:

1. A stereoscopic image display device, comprising:

a scan driver that transmits a plurality of scan signals to a
plurality of scan lines;

a data driver that transmits a plurality of data signals to a
plurality of data lines;

a light emission control driver that transmits a plurality of
light emission control signals to a plurality of light emis-
sion control lines;

a display including a plurality of pixels connected to a
corresponding scan line of the plurality of scan lines, a
corresponding data line of the plurality of data lines, and
a corresponding light emission control line of the plu-
rality of light emission control lines, the plurality of
pixels having transmitted thereto a corresponding data
signal when a corresponding scan signal is transmitted
thereto; and

acontroller that controls the scan driver, the data driver, and
the light emission control driver, that generates image
data signals corresponding to a left-eye image display
period, a right-eye image display period, a black image
display period after each of the left-eye image display
period and the right-eye image display period during one
frame, and a shutter stabilization period during the black
image display period, and that supplies the image data
signals to the data driver,

wherein the black image display period in which a black
image according to a black data signal is displayed and
the shutter stabilization period in which a left eye glass
and a right eye glass of shutter spectacles are opened/
closed overlap each other between the left-eye image
display period and the right-eye image display period,

wherein a shutter synchronization signal is to open a right
eye of the shutter spectacles in the shutter stabilization
period after the left-eye image display period,

wherein the shutter synchronization signal is to open a left
eye of the shutter spectacles in the shutter stabilization
period the right-eye image display period, wherein the
shutter stabilization period is between a start time and an
end time of the black image display period,

wherein the shutter stabilization period is less than the
black image display period,

wherein a duty ratio of the plurality of light emission con-
trol signals is adjusted according to a shutter reaction
speed of the shutter spectacles,

the controller is to generate a vertical synchronization sig-
nal and the shutter synchronization signal,

the vertical synchronization signal divides each frame into
equal four sub-frames of the left-eye image display
period, a first black image display period, the right-eye
image display period, and a second black image display
period, and

the shutter synchronization signal activates the shutter sta-
bilization period, a logic level of the shutter synchroni-
zation signal to change after a start of a sub-frame of
each of'the first and second black image display periods
but before an end of the respective black image display
period.

2. The stereoscopic image display device of claim 1,
wherein no image is displayed in the shutter stabilization
period, each black image display period overlapping an entire
corresponding shutter stabilization period.
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3. The stereoscopic image display device of claim 1,
wherein the shutter stabilization period overlaps a period in
which light emitting of the display is off among the black
image display period and the left-eye image display period or
the right-eye image display period.

4. The stereoscopic image display device of claim 3,
wherein the shutter stabilization period is a period in which
the opening/closing ofthe left eye glass and the right eye glass
of'the shutter spectacles are intersected, and an opening speed
of the shutter spectacles is slower than a closing speed of the
shutter spectacles.

5. The stereoscopic image display device of claim 3,
wherein the period in which light emitting of the display is off
corresponds with a time according to a speed difference that
the left eye glass and the right eye glass of the shutter spec-
tacles are intersected and opened/closed.

6. The stereoscopic image display device of claim 1,
wherein a frequency of the plurality of scan signals of the
display transmitted during the left-eye image display period
and the right-eye image display period is higher than a sub-
frame frequency of the left-eye image display period or the
right-eye image display period.

7. The stereoscopic image display device of claim 1,
wherein a frequency of the plurality of scan signals of the
display transmitted during the left-eye image display period
and the right-eye image display period is 1.25 times to 2 times
greater than a sub-frame frequency of the left-eye image
display period or the right-eye image display period.

8. The stereoscopic image display device of claim 1,
wherein the black image display period is started at a time that
each of the left-eye image display period and the right-eye
image display period are finished, such that the shutter stabi-
lization period starts only after each of the left-eye image
display period and the right-eye image display period is fin-
ished.

9. The stereoscopic image display device of claim 1,
wherein the light emission control driver generates and trans-
mits a light emission control signal of the plurality of light
emission control signals that blocks light emitting of the
corresponding pixel among the plurality of pixels during a
same time as a time according to a speed difference that the
left eye glass and the right eye glass of the shutter spectacles
are intersected and opened/closed among the left-eye image
display period or the right-eye image display period.

10. The stereoscopic image display device of claim 1,
wherein the plurality of light emission control signals are
transmitted as a gate on voltage level in synchronization with
a time that the opening/closing of the left eye glass and the
right eye glass of the shutter spectacles are intersected.

11. The stereoscopic image display device of claim 1,
wherein the scan driver transmits the plurality of scan signals
at a higher frequency than a sub-frame frequency of the
left-eye image display period or the right-eye image display
period.

12. The stereoscopic image display device of claim 11,
wherein the frequency of the plurality of scan signals is 1.25
times to 2 times greater than the sub-frame frequency of the
left-eye image display period or the right-eye image display
period.

13. A method for driving a stereoscopic image display
device, the display device drives a plurality of pixels with one
frame including sub-frames of a left-eye image display
period, a right-eye image display period, and a black image
display period inserted between the left-eye image display
period and the right-eye image display period, the method
comprising:
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generating a left eye image data signal, a right eye image
data signal, and a black image data signal corresponding
to the left-eye image display period, the right-eye image
display period, and the black image display period,
respectively, with a sequence of the sub-frames;

controlling a plurality of pixels to emit light according to
the left eye image data signal;

displaying a black image with the plurality of pixels
according to the black image data signal;

controlling a shutter synchronization signal to open a right
eye of shutter spectacles during display of the black
image after a left-eye image display period,

controlling the plurality of pixels according to emit light
according to the right eye image data signal;

displaying the black image with the plurality of pixels
according to the black image data signal; and

controlling a shutter synchronization signal to open a left
eye of the shutter spectacles during display of the black
image after a right-eye image display period, wherein
the black image being displayed after the light-emitting
according to each of the left eye and right eye image data
signal, wherein the plurality of pixels is controlled to be
off during an initial predetermined period of the light-
emitting according to the left eye image data signal and
the right eye image data signal,

wherein a period including the predetermined period and a
portion of the black image display period before the
predetermined period is a shutter stabilization period in
which a left eye glass and a right eye glass of shutter
spectacles are opened/closed, the shutter stabilization
period overlapping with the black image display period,

wherein the shutter stabilization period is between a start
time and an end time of the black image display period,

wherein the shutter stabilization period is less than the
black image display period,

wherein a duty ratio of the light emission control signal is
adjusted according to a shutter reaction speed of the
shutter spectacles, and
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wherein the plurality of pixels are in a non-light-emitting
state corresponding to a light emission control signal
controlling a switching operation of a light emission
control transistor that in turn controls light emission of
an organic light emitting diode (OLED) included in the
plurality of pixels during the predetermined period.

14. The method of claim 13, wherein an image according to
the left eye image data signal to display the left-eye image or
the right eye image data signal to display the right-eye image
is not displayed in the shutter stabilization period.

15. The method of claim 13, wherein the shutter stabiliza-
tion period is a period in which the opening/closing of the left
eye glass and the right eye glass of the shutter spectacles are
intersected, and an opening speed of the shutter spectacles is
slower than a closing speed of the shutter spectacles.

16. The method of claim 13, wherein the predetermined
period corresponds to a time according to a speed difference
that the left eye glass and the right eye glass of the shutter
spectacles are intersected and are opened/closed.

17. The method of claim 13, wherein a scan speed for the
plurality of pixels during the left-eye image display period
and right-eye image display period is faster than a sub-frame
frequency of the left-eye image display period or the right-eye
image display period.

18. The method of claim 13, wherein a scan speed for the
plurality of pixels during the left-eye image display period
and right-eye image display period is 1.25 times to 2 times
greater than a sub-frame frequency of the left-eye image
display period or the right-eye image display period.

19. The method of claim 13, wherein the light emission
control signal is transmitted as a gate on voltage level in
synchronization with a time that the opening/closing of the
left eye glass and the right eye glass of the shutter spectacles
are intersected.



